Neurohumoral activation and ventricular arrhythmias in patients with decompensated congestive heart failure: role of endothelin.
Patients with congestive heart failure (CHF) have a high incidence of ventricular arrhythmias and sudden arrhythmic death. CHF entails profound and complex abnormalities in humoral responses that are thought to promote arrhythmic events. However, it is unknown which of the many endogenous mediators that accumulate as part of neurohormonal activation is important in arrhythmogenesis in the setting of CHF. The study included 83 patients admitted to the hospital for treatment of decompensated CHF. Neurohormonal and cytokine activation was assessed by measuring plasma renin activity, aldosterone, norepinephrine, endothelin-1, tumor necrosis factor-alpha, and interleukin-6 levels. Atrial and ventricular arrhythmic events were assessed by 24-hour Holter monitoring. In a univariate analysis, a highly significant, positive relationship was found between plasma endothelin-1 levels and the average hourly total premature ventricular beats (P = 0.003), the frequency of ventricular pairs (P = 0.0003), and the frequency of ventricular tachycardia episodes (P = 0.001). After inclusion of clinical variables, drug therapies, neurohormones, and cytokine levels in a multivariate analysis, the positive relationship between plasma endothelin-1 level and the average hourly total premature ventricular beats (P = 0.008), the frequency of ventricular pairs (P = 0.007), and ventricular tachycardia episodes (P = 0.009) remained independent. No association between other neurohormones or cytokines and arrhythmic events was demonstrated. The results of the present study suggest that increased endothelin-1 concentrations may be involved in promoting the occurrence of ventricular ectopy in patients with decompensated CHF. Proarrhythmic effects may account, in part, for the poor outcome associated with increased endothelin-1 levels in patients with decompensated CHF.